


ON THE COVER 

N THE Mexican state of Durango, 

about 90 air miles inland from Mazat- 
lan, Gulf of California seaport, is a 300- 
year-old mining district. Present pro- 
duction is centered at Tayoltita. To 
get there, you must either fly over in- 
tervening mountains or spend many 
hours on a mule’s back. The latter por- 
tion of the air trip requires descending 
into the yawning canyon of the Piaxla 
River and following its twisting course 
into the landing field. There are always 
treacherous air currents to contend with, 
but as they are least troublesome during 
one early morning hour out of the 24, 
the flight to and from Tayoltita is made 
at that time. Even seasoned air travelers 
experience a thrill in coming down on 
the none-too-commodious landing strip, 
which was built by evening up the 
ground surface with old mill tailings. 
The field is inclined and planes land in 
the uphill direction to gain the advan- 
tage of the braking effect. Our cover 
shows how the strip looks from an ap- 
proaching plane. 


IN THIS ISSUE 


HE early settlers thought the prin- 

cipal wealth of California’s Feather 
River lay in its gold-bearing gravels, 
which they combed rather thoroughly 
and with good but short-lived results. 
The present generation is finding great- 
er and more lasting value in the stream’s 
capacity to generate power. When a 
current construction program is com- 
pleted, Pacific Gas & Electric Company 
will have harnessed the river for a total 
of 514,000 horsepower. The work in- 
volves 104% miles of tunneling, which 
is being carried out by three contrac- 
tors. Page 218. 


ACKING modern excavating and 

earth-moving equipment, pioneer 
railroad builders laid out routes in moun- 
tainous country with an eye to saving 
time, effort, and money. Many of the 
lines were consequently winding and 
steep. Since then, with traffic and train 
speeds continually on the increase, the 
carriers have gradually rebuilt these sec- 
tions to reduce curvature and gradients. 
The Norfolk and Western Railway now 
has in hand a job of this kind in West 
Virginia. Its central feature, the New 
Elkhorn Tunnel, is described in an ar- 
ticle that starts on page 224. 


OST of us will never make an air 
itrip to Tayoltita, secluded Mex- 
ican mining town, but we can do it 
vicariously through the article that 
Starts on page 230. Mining men will 
derive additional interest from the ac- 
count of how Tayoltitans extract silver 
from the Sierra Madre lodes. 
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Feather River 
LOCATION DRAWING 
e Construction of the Cresta and Rock 
to Yield More Power Creek power plants, which will add 
270,000 horsepower to the capacity of 
the sorte ag . aie Company's 
Principal Remaining Generating Sites on Historic Feather River hydroelectric system, is 
9" g = a part of the utility's $500,000,600 
li i i D lo postwar expansion program. The sketch 
California Stream Now Being Developed shows how they will fit into the existing 
network. In addition to the power- 
houses, the jobs involve the erection of 
two dams and the driving of 104 miles 
of tunnels. 
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TWO DAMS TAKE FORM 


Cresta (below) and Rock Creek (at the 
right) dams will store water to feed the 
tunnels leading to their respective 
power plants. Both dams are being 
built by Morrison-Knudsen Company, 
Inc. Cresta will be 113 feet high and 
384 feet long. Rock Creek will be 115 
feet high and 562 feet long. 


Plumas, a California stream that | 

came down from the Sierra to its 
confluence with the Sacramento freight- | 
ed with the feathers of vast flocks of 
passenger pigeons in the days of the 
Spanish occupation, has long been an 
indispensable prop in the drama of the | 
state’s turbulent growth. Gold was [| 
found in the river’s canyon shortly after [ 
Marshall’s initial discovery of the pre- f 
cious metal in Sutter’s millrace on the § 
American, and railway and highway 
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TUNNEL CAMP AND PORTAL 


Service buildings of Walsh Construc- 
tion Company and, beyond them, the 
lower portal of Rock Creek Tunnel. On 
the right are the Western Pacific Rail- 
road tracks and the Feather River. 


travelers can still trace well-defined pack 
trails of the Forty-niners along its pre- 
cipitous walls. The transient boom of 
the gold rush saw sizable cities flourish 
at points now almost deserted; but other 
values of economic importance obtained 
from the Feather through man’s initi- 
ative and labor have proved more re- 
warding than its fabulous Rich Bar or 
other noted concentrations of gold. 

Among the river’s more enduring val- 
ues is hydroelectric power, a steadily 
swelling ‘“‘poke”’ enriching the lives of 
dwellers in the San Francisco Bay cities, 
in inland towns, and on ranches. The 
Pacific Gas & Electric Company, a util- 
ity serving central and northern Cali- 
fornia, is driving more than 10 miles 
of tunnels through granite temporarily 
to divert and deliver water to two new 
powerhouses, after which it is returned 
to the stream. The company is now 
generating an aggregate of -244;000 hp: 
at three sites in this watershed; and 
when the present program is completed, 
the capacity of its Feather River Sys- 
tem will total 514,000 hp. 

It is cause for comment that electric 
current is one of the few universally 
used commodities that has reduced rath- 
er than skyrocketed in price, a boon to 
householders striving to make shrinking 
dollars cover swelling budgets. With 
heavy taxation and high labor and ma- 
terial costs, this has necessitated care- 
ful planning on the part of utility man- 
agements. Every advantage has had to 
be taken of technological advances, and 
it has required courageous financing to 
expand sufficiently to keep pace with 
increasing domestic and industrial de- 
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mands. 


This applies especially to the 
West Coast, where Pacific Gas & Elec- 
tric expects to add two million horse- 
power to its hydroelectric and steam 
generating capacity by 1951. The com- 
pany will spend some 500 million dollars 
on a postwar program delayed by war- 
time scarcities. 

This big project, which includes the 
building of 506 miles of the country’s 
largest natural-gas pipe line, is being 
financed from earnings and by the sale 
of bonds and stock to thousands of small 
subscribers, a large percentage of whom 
are customers of the utility. The con- 
cern has grown with the communities 
which it has served since their modest 
beginnings, and it is interesting to note 
that its 1948 dividends amounted to but 
59 percent of the aggregate municipal, 
state, and federal taxes paid that year. 

Pacific Gas & Electric’s earliest asso- 
ciation with the hydroelectric resources 
of the Feather River came about casu- 
ally at the turn of the century through 
Julius M. Howells, a cousin of the famed 
critic William Dean Howells and found- 


-erofa predecessor firm, Western Pow-~- 


er. While making geological surveys in 
the area for Harvard’s Prof. Alexander 
Agassiz, Howells noted that Big Mead- 
ows, a great level park at an altitude 
of 4500 feet in the upper Sierra, would 
be an ideal site for a storage reservoir. 
Waterpower development was at that 
time an infant industry, but Howells 
subsequently became active in forming 
Western Power, later Great Western 
Power. The financial status of the com- 
pany was still in a critical stage in 1906 
when the San Francisco earthquake not 
only destroyed most of the city but also 
shook the confidence of investors in all 
California undertakings. 

Another Easterner, Dr. R. V. Pierce, 
had made an unintentional contribution 





to the Feather River power project by 
investing his patent-medicine fortune in 
the Big Bend Tunnel & Mining Com- 
pany, a placering venture at a big bend 
in the stream some 16 miles above Oro- 
ville. A 3-mile diversion tunnel was 
driven to connect the ends of the 10- 
mile loop and leave the river bed open 
for placer mining. The ambitious scheme 
failed, and the tunnel was purchased by 
Great Western, enlarged, and used to 
carry water to the Big Bend Powerhouse, 
the first built in the canyon. In 1913, 
Big Meadows was transformed into Lake 
Almanor by the construction of a dam 
which, through an addition in 1927, 
formed a reservoir with a storage capac- 
ity of 1,308,000 acre-feet. 

The initial Big Bend plant, which was 
placed in commission in 1908, operates 
under a static head of 465 feet and now 
has an installed generator capacity of 
87,131 hp. A second one—Caribou— 
is located some 50 miles upstream from 
Big Bend. It was put in service in 1921 
and produces 89,369 hp., the static head 
being 1149 feet. The water for it, and 


~-for the entire Feather River develop- 


ment except Bucks Powerhouse, comes 
from Lake Almanor. It is carried through 
a 2-mile tunnel to Butt Valley Reser- 
voir, with 50,000 acre-foot storage, from 
which another bore, 9200 feet long, con- 
veys it to the head of the penstock pipe- 
lines. The newest of the three plants 
now drawing on the Feather River water- 
shed is the Bucks station at the con- 
fluence of Bucks Creek and the North 
Fork of the Feather about 25 miles above 
Las Plumas. Put in operation in 1928, 
it develops 67,024 hp. and takes water 
from Bucks Creek Reservoir which is 
in the upper reaches of the stream and 
has a capacity of 104,000 acre-feet. Twin 
penstocks feed it to the turbines under 
a head of 2561 feet, the highest of any 
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TUNNEL DRILL CARRIAGE AND ACCESSORIES 


One of three drill carriages used by T. E. Connolly, Inc., for driving the 27-foot 
wide Cresta Tunnel is shown at the top. It spans two mine-car tracks and carries 
15 DA-30 drifter drills that put in from 120 to 140 holes per 9-foot round. Carset 
bits of 14-inch gauge average more than 200 feet of hole each before being 
discarded and have drilled out a round in 54 minutes. The bits are reground from 
one to five times, this being done by hand-holding them as illustrated in the 
bottom picture. The endurance of the bits greatly reduces the number of changes 
required and, consequently, only 75 drill rods are used per round as against 
an estimated 600 if steel bits were employed. The alloy steel for the rods is cut 
to desired lengths by a No. 500 cut-off wheel (center picture). 


& 


»* 


hydroelectric station in the country. 

The two new projects under construc- 
tion on the Feather by Pacific Gas & 
Electric are located between the Big 
Bend and Caribou plants and necessi- 
tate excavating a total of 10'4% miles 
of the largest-diameter hard-rock tunnel 
ever undertaken by the utility. Begin- 
ning at the upper site, Rock Creek, water 
will be diverted from the river about 
2 miles below Belden by a concrete, 
gravity-type dam 562 feet long at the 
crest and rising 115 feet above the stream 
bed. The 2300-acre-foot reservoir cre- 
ated will be connected with Rock Creek 
Powerhouse by 34,115 feet of horseshoe- 
shaped tunnel 25 feet in diameter. It 
is being driven in granite on a 0.3 per- 
cent grade and will have a maximum 
capacity of 3000 cubic feet per second. 

A surge chamber, which will serve to 
control surges caused by rapid opening 
and closing of the turbine gates, is being 
built underground above the tunnel and 
919 feet in from the portal. It is 55 
feet in diameter, 143 feet high, and will 
be lined with reinforced Gunite. Two 
vertical turbines in a concrete structure 
will operate under a head of 535 feet 
and have a combined capacity of 169,000 
hp. They will be connected with the 
tunnel by twin steel pipe lines passing 
through a bore driven under the West- 
ern Pacific Railroad and a state highway. 
Each wili be 930 feet long and have a 
diameter of 12 feet at the top and 1014 
feet at the turbines. 
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IMPORTANT DEPARTMENT 


The old saying that an army travels 
on its stomach can be applied with 
equal force to construction crews. Good 
and ample food does much to keep a 
job humming. Below we see the Con- 
nolly Camp chef busy in his galley. The 
other picture shows a tunneling crew 
pitching into an evening meal. 


Cresta, the other new plant, will be 
served by a forebay formed by construc- 
ting a diversion dam at a point in the 
river about 11 miles below Belden. The 
dam will reach to a height of 113 feet 
above the stream bed and be 384 feet 
long at the crest. The water will flow at a 
maximum volume of 3500 cubic feet per 
second through a 27-foot-diameter horse- 
shoe-shaped tunnel, 20,900 feet long and 
on a 0.23 percent grade, and through 
220 feet of conduit across Grizzly Creek. 

A surge chamber, similar to that for 
the Rock Creek development except that 
the top is not underground, is being 
built on the mountain slope to one side 
of the main tunnel line and 872 feet in 
from the portal. It is 46 feet in diameter, 
135 feet high, and connected to the tun- 
nel by a 16-foot-diameter lateral 170 
feet long. Twin penstocks, each 12 feet 
in diameter and 759 feet long, will carry 
the water under a head of 290 feet to 
two turbines that are to be housed in a 
concrete structure and have a capacity 
of 101,000 hp. Transformer banks at 
both powerhouses will take current from 
the generators at 11,500 volts and step 
it up to 220,000 volts for transmission 
over the company’s interconnected sys- 
tem. 

Drilling of the 34,115 feet of tunnel 
on the Rock Creek development was 
divided among three contractors. Mor- 
rison-Knudsen Company, Inc., was al- 
loted 4000 feet from the upper portal, 
and that firm and Walsh Construction 
Company were jointly awarded other 
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related work. The latter is driving 7670 
lineal feet from the lower end. Arundel 
Corporation and L. E. Dixon hold a 
contract for the 22,445 feet in between, 
which is progressing from four headings 
opened by two adits. The contract for 
driving the Cresta tunnel was let to 
T. E. Connolly, Inc., and the bore is 
being advanced from both portals and 
two adits—six headings. 

Morrison-Knudsen has completed its 
4000-foot Rock Creek Tunnel section, 
which was drilled by the use of a gantry 
jumbo mounting fourteen 4-inch drift- 
ers provided with conventional steel. 
The upper deck of this carriage was 
equipped with one pneumatically and 
two hydraulically controlled universal 
booms that permitted quick set-up of 
drills for arch holes. One of the crews 
on this job drove 47 feet of 25-foot tun- 
nel in 24 hours, a performance that has 
not been bettered so far at any heading 
on the project, though another contrac- 
tor has made several weekly records. 
An average of 92 to 108 eleven-foot 
holes were drilled for each 9-foot round 
on a 5-round-per-day schedule. A 100- 
hp. Conway mucker loaded the spoil 
in 5-cubic-yard cars that were switched 
at the face by a cherry picker on a 
wide-gauge jumbo. F. A. Huntington 
was tunnel superintendent for Morrison- 
Knudsen and L. L. Wheeler project en- 
gineer. 

By August of this year, Arundel-Dixon 
had driven an aggregate of 10,500 feet 
of tunnel from twin headings at the 


upper or Chambers Creek adit and 8168 
feet from two faces at Jackass Creek 
adit. There, too, gantry-type jumbos 
mounting 4-inch drilJs are employed, and 
from 104 to 108 eleven-foot holes are 
drilled per round. Twin Conway shovels 
handle muck at all headings. A. L. 
Simpson was project manager until last 
June when he left for South America 
and J. Williams took his place. 

The 7670-foot stretch being driven by 
Walsh Construction Company from the 
lower portal includes the surge chamber 
and is being advanced upstream by the 
use of a single 100-hp. mucking machine 
and eleven 4-inch drills mounted on a 
gantry jumbo and utilizing 1 '!4-inch rods 
with 134- and 1%-inch detachable bits. 
A round consists of 104 eight-foot holes, 
the cut holes being 12 feet deep. This 
contractor has made several weekly driv- 
ing records, completing as high as 211 
feet per 6-day week in one heading. 
Les Huntington is tunnel superintendent 
for Walsh Construction Company. 

In July, 1947, T. E. Connolly, Inc., 
started operations on the separate Cresta 
Tunnel and on the 1470-foot diversion 
bore. About 770 feet of the latter is of 
27-foot horseshoe section and will form 
part of the main tunnel; the remainder 
is essentially the same except for 3-foot- 
high side walls. This tunnel, which tem- 
porarily carried the river around Cresta 
Diversion Dam, was finished on May 5, 
1948. The contractor first drilled a pilot 
bore 16x16'4 feet and then slabbed it 
out to full size. The 20,900 feet of main 
tunnel is being advanced from five head- 
ings, one progressing from the lower 
portal and two each from adits at Griz- 
zly and Bear creeks, respectively. That 
at Grizzly Creek is not a true adit but 
a gap formed by a narrow canyon that, 
as has already been mentioned, is to be 
spanned by a concrete conduit. Work 
there was begun by excavating an 8x10- 
foot tunnel to divert the stream so that 
its bed might be filled for the time being 
to the level of the main tunnel to carry 
tracks and serve as am access ramp. 

Cresta Tunnel’s larger diameter pro- 
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SOURCE OF AIR POWER 


This 21-inch stroke synchronous motor-driven air comoressor at the tunnel camp 
of Walsh Construction Company supplies air power for the tunneling operations, 


duces approximately 4 cubic yards more 
rock per 9-foot round than does that in 
the Rock Creek Tunnel. Connolly now 
has 600 men on the payroll and is ad- 
vancing four headings, three with wide- 
gauge gantry jumbos and one with a 
small carriage mounting six drills. This 
contractor’s methods and equipment are 
characterized by several innovations: 
double-tracking of one adit and running 
six rails to three of the four headings. 
The two outer rails carry a jumbo, which 
spans double tracks of standard gauge 
and is equipped with dual cherry pickers 
for hoisting mucking cars. This arrange- 
ment makes another feature practicable, 
the working of two conventional Con- 
way muckers side by side in one heading. 
This is also being done by the Arundel 
Corporation and L. E. Dixon on their 
Rock Creek Tunnel contract. 

Each of the Connolly drill carriages 
mounts fifteen 3-inch drifters with 30- 
inch power-feed and using 1 !4-inch steel. 
These 210-pound machines have a 1- 
inch smaller bore than the drills gener- 
ally utilized in driving a large-diameter 
tunnel] and are set up more easily on a 
jumbo by its 2-man crew than the 100- 
pound heavier 4-inch drifter fitted with 
14-inch steel. 

From 120 to 140 eleven-foot holes are 
drilled in the Cresta Tunnel to pull a 
9-foot round, a wedge cut with an aver- 
age of six 13-foot holes being used to 
pull the core. Primers are of one to 
twelve delay. Perhaps ten to fifteen 
more holes per round are used than if a 
fairly standardized ratio of hole spacing 
to yardage (common to other contracts 
on the project) were the rule on the job. 
Somewhat less overbreak and closer trim 
is obtained by this slightly closer spacing 
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of smaller holes, giving the unlined tun- 
nel better contours. -Figuring powder 
consumption and hole spacing in rela- 
tion to fracturing that will insure maxi- 
mum ease of mucking, the contractor 
believes that his method effects econo- 
mies. 

Bits are of the Carset type, with a 
series-13 stud attached to 1 '4-inch alloy- 
steel rods. Only one size—1'% inch— 
is used. This type of bit loses gauge 
very slowly and is reground from one 
to five times before being discarded. 
Records kept on one occasion during the 
course of the work showed an average 


performance per bit of 218 feet of hole. 
In holing through the diversion tunng| 
at Cresta intake, Connolly employed 
some 24-foot steels in 3-inch machine 
and got 8 to 10 inches per minute jp 
hard granite. Drilling speed with the 
shorter steels in a normal round has 
averaged as high as 18 inches per min. 
ute, and one complete round has beep 
put in in 54 minutes. 

Connolly operates his drifters with air 
at 90 psi. and states that overhead for 
drill maintenance and steel replacement 
is much less than that normally incurred 
with 4-inch machines working with 100 
psi. The statement has been made that 
fatigue failure of alloy-steel rods at 
points other than heated shanks and 
threaded ends is virtually unknown; and 
it is estimated that over-all steel failure 
is approximately one-third of that ex. 
perienced with the same drifters but 
with carbon-steel rods. 

If the fifteen drills on a jumbo were 
provided with conventional rods, ap- 
proximately 600 pieces would be re- 
quired for one round, and the workers 
necessary to condition steel for the four 
headings would be correspondingly nu- 
merous. As it is, only 75 pieces are 
taken to the face for a round. Again, 
were ordinary detachable bits in use, 
two nippers would be needed for each 
drill carriage to keep up with bit changes, 
while one man handles Carsets easily. 
In a central shop, a blacksmith and 
helper on two shifts daily have no diffi- 
culty driving studs and maintaining 
shanks for the 51 drills now at work on 
Connolly’s contract. 

An unusual sinking method was re- 
sorted to in excavating for the Cresta 
surge chamber. Three 5-inch holes on 
5-foot centers were drilled from the sur- 


CRESTA POWERHOUSE 


When completed and equipped with two turbine-generators and appurtenant 
works this structure and its feeder tunnel will have cost $26,400,000. 
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TRANSMISSION-TOWER CONSTRUCTION 
With its own forces, Pacific Gas & Electric Company is 
erecting 197 steel towers for 40 miles of new transmission 
line to tie the two new generating stations into the existing 


Feather River system. 


One of the Mobil-Air 210-cfm. 


portable compressors that supply operating air to Jack- 
hamers and pneumatic diggers for excavating tower foun- 
dations is shown below. Where a concrete mixer cannot 
be transported over rough or steep ground to reach a 
tower site, the concrete is delivered in a torpedo-shaped 
steel cylinder or “pig’’ which, with its doors closed, is 
pulled by a cable that passes around a sheave attached 
to a deadman anchored at the tower location. The view 
at the right shows a pig ready to receive a load of concrete 
from a mixer. Part of the hoist that powers the cable line 


is in the foreground. 


face to the tunnel elevation, 120 feet 
down, and a fourth hole was placed at 
the center of the triangle formed. The 
holes were plugged from below, powder 
charges were hung at desired points with 
stemming between and above, and muck 
was shot into the tunnel and handled 
in the same manner as that from the 
headings. Enlarging of the tapered 
chamber is being done with Jackhamers. 
The material is removed to dumps where 
it is loaded into Euclids by power shovels 
and is used to widen banks along the 
Feather River Highway. Earl Walsh 
is general superintendent. 
Morrison-Knudsen’s contract includes 
the building of Rock Creek Diversion 
Dam and Cresta Dam. Principal ex- 
cavation at both sites has been com- 
pleted, and pouring of concrete is well 
advanced. An overhead cableway with 
a head tower of the contractor’s own 
design is in service at Rock Creek Dam, 
and concrete produced in a Noble batch- 
ing plant is being placed by 4-cubic- 
yard bottom-dump buckets. Two der- 
ricks—a Lidgerwood and a Clyde— han- 
dle concrete in 2-yard buckets at Cresta 
Dam. Both structures will be equipped 
with the same drum-type floating gates 
as those at Shasta Dam, except that 
those at Cresta and Rock Creek dams 
are to be 124 feet long—larger than 
those at Shasta. The same contractor 
is also constructing the powerhouse for 
the $26,400,000 Cresta development. 
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This structure is well underway, as is 
the concrete building being put up by 
the Walsh Construction Company for 
the $35,400,000 Rock Creek power de- 
velopment. 

Pacific Gas & Electric found suitable 
material for aggregates in a river bar 
near Camp Rogers, and Morrison-Knud- 
sen is preparing it in a washing and 
screening plant with a capacity of 200 
tons per hour. The material is stock- 
piled and allocated by the utility to all 
the contractors. Morrison-Knudsen also 
built many of the access roads required 
on the project. A. H. Johnson is area 
manager for the company and John L. 
Armitage is general superintendent. 

Some 115 men on the utility’s payroll 
are working from two camps on power- 
line construction, which involves the 
erection of 197 steel towers to carry 
40 miles of new line to tie the two new 
plants into the existing Feather River 
transmission system. Jackhamers, No. 
159 diggers, and other pneumatic equip- 
ment are used in excavating for their 
concrete foundations and are supplied 
with air by Mobil-Air compressors with 
a capacity of 210 cfm. The amount of 
concrete needed to anchor each tower 
varies from 9 to 12 cubic yards, de- 
pending upon the height of the struc- 
ture. This is a considerable quantity, 
and its transportation to the scattered 
sites in the mountainous region pre- 
sented a problem. 


In place of the expensive high lines 
or tramways sometimes used for the 
purpose, the utility substituted a tor- 
pedo-shaped steel cylinder connected at 
each end to an endless cable and pro- 
vided with quick-opening doors. This 
so-called “pig’’ has an over-all length 
of 16 4 feet, weighs 1600 pounds empty, 
and carries 16 cubic feet of concrete. 
The mixer is placed at the nearest point 
on the access road, a sheave is anchored 
by a deadman at the tower site, and the 
cylinder is shuttled back and forth be- 
tween the two by a hoist either mounted 
on a skid or taking power from a tractor. 
The long cylinder bounces merrily along 
dodging boulders on precipitous slopes. 

The‘project was designed by the Paci- 
fic Gas & Electric Company’s own en- 
gineering department. J. A. Koontz 
and his principal assistant, E. F. Mary- 
att, have charge of the electrical-me- 
chanical features and W. Dreyer and 
his principal assistant, T. J. Corwin, 
of the structural and hydraulic features, 
all under the direction of I. C. Steele, 
vice-president and chief engineer. 

Execution of the project is under the 
direction of O. W. Peterson, engineer 
of general construction, with supervision 
of the work under H. W. Haberkorn. 
A. J. Swank is in charge of the elec- 
trical-mechanical installations; J. E. 
Cooney is project superintendent; G. B. 
Thacher is project engineer; and J. W. 
Woodward is resident engineer, 





The N & W’s 
New Elkhorn Tunnel 


By Reducing Grade and Curvature, New Large Bore Will 
Speed Up Service on Leading Coal Carrier 


Walter PP. Gillingham 


BEER Cae: 


OLD ELKHORN TUNNEL 


An electric locomotive is seen emerg- 
ing from the Coaldale portal of the 
60-year-old, single-track bore that will 
be replaced by the larger one de- 
scribed in this article. 


NE of the world’s largest railroad 

tunnels has been driven through 

Flat Top Mountain near Bluefield, 
W. Va. A horseshoe-shaped bore 36 feet 
wide and 35 feet high, it has a finished 
length of 7052 feet. It is part of a 
$12,000,000 project being carried out by 
the Norfolk and Western Railway io re- 
locate and modernize the section of its 
double-track main-line Pocahontas Di- 
vision that lies approximately 12 miles 
west of Bluefield and connects the towns 
of Lick Branch and Cooper. 

The old Elkhorn Tunnel, which the 
one under construction will replace, was 
excavated for the N & W in 1887-88 
when the then fast-expanding young 
railroad was striving to reach the newly 
discovered coal fields of Virginia and 
West Virginia. Although small by to- 
day’s standards—but 3015 feet long and 
with a single track— it was a major factor 
in the development of the system. Its 
completion enabled the N & W to pass 
through the Appalachians and tap the 
nation’s largest deposits of bituminous 
coal. Symbolic of the product that was 
to form and still constitutes the major 
share of the freight carried is the fact 
that the tunnel was driven in its entire- 
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TUNNEL PORTAL AND CAMP 


Views in two directions from the same spot are shown above. At the top-center, 
a muck-laden truck is shown emerging from the west portal. Ventilating lines 
may be seen extending into the bore from two small buildings that house blowers. 
In the foreground is a concrete batching plant for use in lining the tunnel. The 


contractor’s camp is pictured just above. 


The long building contains the air 


compressors, and beyond it are offices, shops, dormitories, etc. A sawmill is at 


the right. 


ty through a seam of coal 10 feet thick. 

In addition to the tunnel, the project 
involves the relocating and building of 
more than 5 miles of double-track line, 
the erection of two steel bridges and the 
reconstruction of a third, and the reduc- 
tion of existing grades and curves. The 
present road ascends eastward from Lick 
Branch on grades as steep as 2 percent 
and westward from Cooper on a 1.1 per- 
cent grade. Between these sections is a 


1.4 percent gradient on which the line 
narrows to single track to pass through 
the old Elkhorn Tunnel. This bottle- 
neck, the steep grades, and the presence 
of curves as sharp as 14 degrees, combine 
to limit the amount of traffic the line can 
handle. 

The new stretch will rise from Lick 
Branch eastward on a maximum 1.4 per- 
cent compensated grade. From Cooper 
westward it will be on a 0.5 percent up- 
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grade and then continue through the 
double-track tunnel on a minus 1 per- 
cent downgrade. The elevation of the 
two new bridges will be considerably 
lower than that of existing spans, the 
viaduct being rebuilt at Cooper will be 
slightly lower than the original structure, 
and the tunnel is more than 100 feet be- 
low the level of the old one. 

The undertaking will accomplish the 
following: 1-— Flatten grades to a maxi- 
mum of 1.4 percent, compensated; 2— re- 
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TUNNEL SECTION 


A cross section through the bore as it will be when completed. It was designed 
for this large size (835 square feet area) to assure ample clearance for the largest 
N & W rolling stock and also to facilitate thorough ventilation. 


duce curves to a maximum of 41/4 de- 
grees; 3— lower the summit of the haul 
by 63 feet; 4— shorten the run by 1900 
feet; 5-— eliminate the traffic bottleneck 
caused by the single-track tunnel. These 
improvements will make it possible to 
haul more tonnage per locomotive, as 
well as to route more trains per day over 
the division. In addition, the road will 
be equipped with modern automatic 
switches and signals. Centrally located, 
they will permit complete contro] over 
trains traveling in either direction on 
either track. 

Of the entire program, the New Elk- 
horn Tunnel is by far the biggest job 


both as to cost and time and effort re- 
quired to carry it to conclusion. It is 
more than twice as long as the old struct- 
ure and more than 3% times as great 
in cross section—in short, it is the long- 
est and largest bore in the N & W sys- 
tem. Of the 1,000,000 cubic yards of 
material excavated in the course of the 
project, the tunnel accounted for 315,000 
yards. In excess of 5000 tons of steel 
liners were used to brace its roof and 
sides, while lining operations will call 
for some 90,000 cubic yards of concrete 
and 555 tons of reinforcing steel. 

The tunnel was driven by Haley, Chis- 
holm & Morris, Inc., of Charlottesville, 
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COMPARISON OF ROUTES 


Sketch of new and old tunnel routes and their western “‘léwer elevation of the new bore will also reduce the climb 
approaches, showing some of the major reductions in**“of the new approaches and eliminate the use of three 


curvature that will be effected by the relocation. 
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The 


high viaducts near Maybeury (shown as triple lines). 
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Va., under a subcontract from the main 
contractor, Sturm & Dillard Construc- 
tion Company of Columbus, Ohio. It 
was advanced simultaneously from east 
and west headings located, respectively, 
near Cooper and Coaldale. Operations 
were begun on the west heading on Jan- 
uary 9, 1948, and at the east portal on 
September 24, 1948. It is expected that 
the whole undertaking will be completed 
some time in 1950. 

In keeping with the magnitude of the 
tunnel was the equipment used to ex- 
cavate it. As a rule, headroom in under- 
ground passageways is limited, and drill- 
ing, mucking, and other operations must 
be performed with special, small-sized 
machines. By contrast, the size of the 
New Elkhorn Tunnel enabled the con- 
tractor to utilize standard earth-moving 
equipment and two of the largest drill 
carriages or jumbos ever developed for 
driving a railroad tunnel. They were de- 
signed by and built under the supervi- 
sion of Robert E. Parker, veteran tunnel 
driver who is directing the work for the 
contractor. Presenting a cross-sectional 
area slightly smaller than that of the 
bore, they were shaped so as to serve 
it as templates. Each weighed in the 
neighborhood of 32 tons complete, had 
frames of 10-inch steel H-beams, and 
was mounted on six cast-steel railroad 
wheels that ran on 100-pound rails laid 
on the subgrade. 

There were four platforms of 4-inch 
oak planking on each jumbo. The cen- 
tral sections of the two lower decks were 
hinged and held in a horizontal position 
during the drilling cycle by cables 
attached to the third-level platform. 
While mucking was in progress they were 
dropped to provide an opening through 
which trucks and other equipment could 
pass to the working face. The fourth or 
upper platform, which was necessarily 
narrower than the others because it con- 
formed to the contours of the bore, was 
permanently mounted on supports rest- 
ing on the deck beneath. A crew of 35 
men—drillers, helpers, and foremen— 


was stationed on the four levels during 
the drilling cycle. 

Fifteen Ingersoll-Rand D-505 power- 
feed drifters were carried on each jumbo. 
These machines were of the sliding-cone 
shell type, with 30-inch feeds and auto- 
matic air-water backheads. They were 
mounted on standard columns and fit- 
tings that were an integral part of the 
carriage and could be swung from side 
to side, raised, or lowered to drill several 
holes from the same position. Four spare 
drifters were provided to replace any 
removed for inspection or overhaul. 

Compressed air for the drills was sup- 
plied by a battery of eight portable com- 
pressors housed in a shed near the west 
portal, where the contractor’s camp is 
located. ‘These machines had a com- 
bined capacity of 4000 cfm. at 105 psi. 
pressure. To deliver the air to the east- 
tunnel entrance, it was piped over the 
top of the mountain through more than 
7800 feet of 6-inch metal tubing—war 
surplus purchased from the Army—fit- 
ted with Victaulic couplings to form a 
leakproof line. 


The daily rate of advance from the 
west portal from the beginning of oper. 
ations was one round drilled, blested, 
and mucked in two 10-hour shifts, jp. 
cluding the setting of steel liners to sup. 
port the sides and roof. When the crew 
went on at 7:30 p.m., the jumbo was 
moved up to the face and a total of 219 
holes was drilled in a modified V-cy 
per round. Type 2, side-hole Jackbits, 
ranging in size from 2'4 to 1% inches, 
were used with 11!4-inch hollow rods jp 
lengths permitting 30-inch steel changes, 
Holes were drilled to a depth of 15 feet. 
which normally resulted in an advance 
of 14 feet. The entire drilling cycle took 
about 7'4 hours. 

Next, the holes were loaded from the 
jumbo platforms with about 1800 pounds 
of 40 percent gelatin dynamite. Ten 
sizes of delayed-action blasting caps, ar. 
ranged to fire at intervals of one second, 
were inserted with the charges. They 


were wired together in parallel and de- 
tonated with 440-volt alternating cur. 
rent after the drill carriage had been run 
back a safe distance from the working 


INSIDE THE TUNNEL 
A power shovel (lower left) is shown swinging a load of muck over to a waiting 
truck. The view just below, taken from the top of the drill carriage in the east 
heading, shows a loaded muck truck on its way out. Near the portal is a diesel- 
powered crane, used to put the steel arch liners in place. The water covering 
the floor was removed by Ingersoll-Rand sump pumps that delivered it to a sump 
near the portal. From there it was pumped outside by the two Motorpumps pic- 


tured at the lower right. 
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face. Each shot produced some 700 cubic 
yards of material. 

All mucking at the west heading was 
done during the day shift. The inner 
platforms of the jumbo were swung aside 
to allow a Lorain diesel-powered shovel 
with a 2'%4-cubic-yard dipper to move up 
to the face. At the same time, 15-ton 
rear-dump Euclid trucks, also operated 
by diesel engines, began to rumble into 
the tunnel. One after another they 
turned around at the heading, backed 
up to the shovel for loading, and re- 
turned, the bore being so wide that two 
trucks could easily pass each other. 
Upon emerging, they dumped their loads 
in fill areas near the portal where work 
on the approach grades for the new 
tracks is nearing completion. Mucking 
took from five to six hours, and at in- 
tervals during the cycle the spoil was 
sprayed with water to keep down dust. 
Assisting in the operations was a diesel- 
powered tractor that maintained haul!- 
ageways and shifted the drill carriage 
and other equipment. 

The tunnel has been driven through 
hard sandstone, and some shale and slate 
were encountered. Several seams of coal 
were cut, the largest being the Pocahon- 
tas No. 2. Before actual work was 
started, the N & W made a geological 
survey of the mountain to determine the 
character of the rock and also to locate 
possible beds of coal. Diamond-drill 
holes were put down at 1000-foot inter- 
vals along the tunnel line and extended 
approximately 20 feet below grade. The 
deepest was 440 feet and the shallowest 
170 feet. The cores were examined and 
logged, the data thus obtained enabling 
the drilling crews to advance with full 
knowledge of the formations they would 
encounter as they progressed. 

Because the nature of the rock was 
such as to require support, steel liners 
were used to brace the roof and sides. 
They were set within a few feet of the 
face as soon as a round had been mucked 
out. This practice reduced excessive 
breakage from the walls and roof during 
the next blast and assured the workers 
maximum protection against falling rock. 
The liners are wide-flange, 8-inch, 35- 
pound H-beams and came in four sec- 
tions—two posts and two quarter-circle 
ares. The former were raised by hand 
and rest on 6x12-inch timber sills while 
the arches, which were bolted to the 
posts and to each other, were put in 
position by means of a diesel-powered 
crane. 

To insure uniform spacing, 34-inch tie 
rods and 4x4-inch hardwood blocks were 
placed horizontally between adjacent 
sets of liners and, where needed, wood 
biocking was wedged between the liners 
and the rock. Some of the timber re- 
quired for these purposes was cut from 
local trees in the contractor’s own saw- 
mill. When work was first started at the 
west portal, the liners were spaced 18 
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BLASTING DIAGRAM 
A typical drill round consisted of 210 holés, positioned as shown here. The collar 
holes were 3 feet deep and the others 15 feet in the west heading and 18 feet 
in the east heading. The order of firing with delay detonators is indicated by the 


numbers. 


inches apart, but it was subsequently 
found safe to increase the distance to 30 
inches. They will remain in place when 
the tunnel is concreted to form an in- 
tegral part of the lining. 

The east heading is far removed from 
the main base of operations, and that 
accounts for the fact that progress there 
was only about half as fast as that at the 
west end, even though the work was car- 
ried on in a similar manner and with like 
equipment. The crew worked one 10- 
hour shift a day, and it took two days 
to advance one round. Drilling was done 
in the daytime, so as not to coincide with 
drilling at the west face, and the follow- 
ing day was devoted to mucking and set- 
ting up steel liners. A round was nor- 
mally carried to a depth of 18 feet and 
resulted in an advance of 17 feet. Starter 
bits were of 25¢-inch gauge, and holes 
were finished with 1%-inch bits. 

As the tunnel grade is upward from 


west to east, the heading at the former 
end had natural drainage, while water 
from drills, seepage, condensation, etc., 
that collected in the eastern section had 
to be continually removed from the 
working face. Ingersoll-Rand Type 25 
air-operated sump pumps transferred it 
to a point near the portal, where it was 
picked up by two Motorpumps that dis- 
charged it over a nearby bank. 

To maintain adequate ventilation and 
to exhaust fumes from the diesel-pow- 
ered equipment, three mechanical blow- 
ers—two located outside of the west en- 
trance and one at the east portal—were 
run continuously while work was going 
on. They were Ingersoll-Rand Type 
FS-573 units, each having a capacity of 
21,000 cfm. at 3550 rpm. and driven 
by a 200-hp. electric motor. Naylor 30- 
inch-diameter spiral-welded pipe deliv- 
ered the air close to each heading. 

The contractor’s main camp, at the 
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KING-SIZE DRILL CARRIAGE 


The drill carriage is a time-saving device in driving large- for drilling several holes. The central portions of the two 
section tunnels because it permits massing multiple drills lower platforms were hinged so that they could be let 
for the attack on the rock face. Two of these structures, down to form an opening through which trucks and other 
familiarly termed jumbos, were designed especially for equipment could pass during the mucking cycle. A drill- 
this job. Each weighed 32 tons and consisted of timber ing crew normally comprised 35 men. The picture shows 
platforms on a steel framework, the whole assembly mount- the carriage at the west portal drilling the first round in 
ed on six railroad wheels running on widely spaced tracks the squared-up rock face when work was started there 
made up of 100-pound rails. At the front, 15 Ingersoll- in January of last year. At this heading, the drilling 
Rand 505 drifter drills were mounted on columns and of an average round entailed putting in a total of around 


bars so that they could be moved horizontally or vertically 


3150 feet of hole, or 210 feet per drill. 


western end of the tunnel, includes of- 
fices, service shops (carpenter, black- 
smith, drill repair, etc.) and the sawmill. 
There are also dormitories with individ- 
ual rooms for single men on the job, a 
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dining room that serves meals around 
the clock, and other aids to comfortable 
living that rate Bob Parker’s camp high 
in the estimation of his men. A heated 
change house has facilities for drying 


clothes between working periods, and 
hot water for showers and washrooms is 
available at all hours. It is supplied by 
a portable, oil-fired Frick boiler that also 
provides stearh for heating the various 
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ROBERT E. PARKER 


Veteran tunnel driver in charge of the 
construction, pictured holding a fossil 
taken from a coal bed penetrated dur- 
ing the work. Important jobs previ- 


ously carried out by Mr. Parker were 
tunnels on the Pigeon River Project of 
Carolina Power & Light C 


ompany in 
North Carolina; construction of Wana- 
que Dam and Great Notch Tunnel for 
the Newark, N. J., water-supply system; 
the 18.6-mile Edisto River-Goose Creek 
bore for delivery of water to Charleston, 
S. C.; tunnels for the New York City 
water system; and vehicular tunnels on 
the Pennsylvania Turnpike. 


buildings during cold weather periods. 

Power for lights, motors, and other 
electrical requirements reaches the main 
camp at 66,000 volts over a special line 
that will become a permanent part of the 
project. There it is stepped down by 
transformers to 2300, 440, and 110 volts. 
Power for the east end was transmitted 
over the mountaintop at 2300 volts and 
reduced to the lower voltages. 

When the job was visited on June 15, 
approximately a week before the tunnel 
crews holed through, concreting from 
the west portal was already underway. 
Workmen were busy pouring footings 
approximately 4!4 feet wide and 2 feet 
thick and placing a 6-foot-wide strip of 
the invert and a 2'4-foot-high wall sec- 
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tion along each side. The strips of in- 
vert will have a minimum thickness of 
6 inches and will serve to support the 
two movable, 45-foot-long steel forms 
that will be used to line the walls and 
arch. One will start at the east portal 
and the other midway, both traveling 
westward on rails. 

From the main concrete batching 
plant near the west entrance a fleet of 
diesel-propelled Autocars will transport 
the material into the tunnel and transfer 
it to electrically operated Pumpcrete 
machines with double discharge lines 
that will permit placing concrete at two 
points in the forms. Each truck carries 
a 4¥4-cubic-yard mixer driven through a 
power take-off from the engine and is 
equipped with an unloading pump 
operated through a second power take- 
off. Measured from the face of the liners, 
the concrete will gradually increase in 
thickness from 18 inches throughout the 
arch to 24 inches at subgrade. The arch 
lining will be reinforced longitudinally 
with '4-inch round tie rods set 3 feet 
apart and transversely with 1-inch 
square bars on 18-inch centers curving 
from a point near the outer surface of the 
concrete at the springing line to a point 
close to the inner face at the crown. 

The entire floor of the tunnel will be 
of concrete and on it will be spread 
crushed-stone ballast 18 inches deep and 
23 feet wide between curbs to form the 
roadbed. The space between the curbs 
and side walls will become drainage gut- 
ters 2'4-feet deep. A cast-iron pipe, 14 
inches in diameter, will be encased in the 
concrete under the center of the invert 
to carry water through the tunnel; and 
85,000 feet of conduit, embedded in the 


side-wall lining, will carry signal, tele- 
phone, telegraph, and high-tension lines. 
Moisture collecting on walls will be dis- 
posed of by 26,000 feet of drain tile. 

Unlike many railroad tunnels, the 
New Elkhorn will not fill up with choking 
clouds of smoke and cinders when coal- 
burning locomotives pass through. This 
nuisance will virtually be eliminated by 
installing two large-capacity Sturtevant 
fans in a special housing at the west 
portal. They will be driven by Westing- 
house 400-hp., 2300-volt, wound-rotor 
induction ‘motors through 4.73 to 1 
speed-reduction units. Each fan will de- 
liver a minimum of 477,500 cubic feet of 
air per minute when turning at its nor- 
mal speed of 370 rpm. The resulting cur- 
rent of air will travel eastward—up- 
grade. Eastbound trains will reduce 
their speed to 10-12 miles per hour upon 
entering the tunnel, and the smoke from 
their locomotives will be blown ahead of 
them. Westbound trains will merely 
close their throttles to cut off the smoke 
and drift downgrade through the tunnel. 

The New Elkhorn Tunnel is being 
constructed under the supervision of A. 
B. Stone, chief engineer of the Norfolk 
and Western Railway, and W. L. Young, 
assistant chief engineer. B. E. Crumpler 
is assistant engineer on the job and C. 
W. Fiery and Roscoe Porter are resident 
engineers on the west and east sections, 
respectively. John R. Morris is president 
of Haley, Chisholm & Morris, Inc., and 
Robert E. Parker is manager of tunnel 
construction. Ben Pretty is assistant 
superintendent, D. M. Carlisle is in 
charge of operations at the east end, and 
Walter Pack is in charge of the night 
shift at the west end. 


SOURCES OF AIR 


Compressed air at 105 psi. pressure for operating rock 
drills, sump pumps, etc., was furnished by eight portable 
compressors, seven of which are shown above. They are 
Ingersoll-Rand 500-cfm. units, driven by Waukesha diesel 
engines. The other view shows one of the I-R blowers that 
supplied low-pressure air for ventilating the bore. 














LOCATION MAP 


Tayoltita, shown in the lower right-hand 
corner, is tucked away in the rugged 
Sierra Madre Mountains, roughly 800 
miles south of the U.S. border. 


AYOLTITA, historic Mexican sil- 
ver-mining camp, is some 90 air 
miles inland from the Gulf of 
Lower California and almost due east of 
the southern tip of the Peninsula of 
Lower California. The easiest and quick- 
est way to reach it is to fly from Los 
Angeles down the finger of land, then 
across the gulf to Mazatlan and on over 
the mountains. Santa Rosalia, seat of 
old copper mines and, more recently, of 
manganese operations, is half way down 
the 900-mile-long peninsula, and the air 
trip from there to Mazatlan is interest- 
ing. For the most part, you fly low 
enough along the coast line to see its con- 
tours through the cloudless atmosphere 
and the desert country that borders it. 
Mazatlan, the stopover point, where 
weather and water are warm the year 
round, is a resort city. It is known for its 
alligator-leather goods, is a transporta- 
tion center, and the hub of long-estab- 
lished mining activities. The natives will 
tell you proudly that it is more than 300 
years old. But it is the remainder of the 
journey that is really impressive. No 
matter how seasoned an air traveler you 
are, you will never forget the flight from 
Mazatlan to Tayoltita in the high and 
rugged Sierra Madre Mountains. You 
will pass over some of the roughest ter- 
rain in North America and land on an 
airfield the like of which you have never 
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A Trip to Tayoltita 
Roger V. Pierce 


seen before and hope you won’t see again. 

One thing is sure; if you fly to Tayol- 
tita you will get up in the morning. 
There are always treacherous air cur- 
rents in the narrow canyon of the Piaxla 
River that must be followed for a part of 
the way and especially where the airport 
sits like a postage stamp in the stream 
bed, hemmed in by mountains from 6000 
to 8000 feet high. As the atmosphere is 
calmest early in the day, that is when the 
run is made. 

We were at the Mazatlan airfield at 
5:30 and took off just as daylight was 
breaking. The trip takes only 35 or 40 
minutes, but the final stage is a thrilling 
experience. After passing over the range, 
the plane eases down into the river can- 
yon and follows its weaving course. 
Upon approaching the airport, it makes 
a wide turn to miss a bench-like moun- 
tain, drops into the narrow section of the 
canyon where the clearance on either 
side seems to be no greater than the law 
allows, and then comes down on the field 
that was made by leveling off a mill- 
tailings dump. It is on a slope, thus help- 
ing to stop the 12-passenger Boeing with- 
in the allotted space. It was laid out that 
way to compensate for lack of length. 
In fact, it was the first inclined field for 
heavy aircraft ever built, one at Bulolo, 
New Guinea, being the second. 

Upon landing, passengers, mail, and 
express were discharged quickly and the 
outgoing load was placed aboard in a 
few minutes. The idea was to start the 
return hop before the wind got to acting 
up too much. The plane taxied to the 
upper end of the airport and shortly 
roared down the incline for the take-off. 
It is always a close shave getting the ship 
into the air before the end of the runway 
is reached, and then to gain altitude, 
turn the craft into the canyon, and avoid 


TRANSPORTATION CONTRASTS 


If you go to Tayoltita, you either travel 
very fast or very slow, for you have your 
choice of riding an airplane or a mule. 
Automobile roads are non-existent. As 
a plane pilot taxies down the runway at 
Tayoltita for the take-off, he is con- 
fronted by the view just above. He must 
put his craft into the air quickly and 
then swerve sharply to the left to avoid 
the mountains. Natives awaiting the 
arrival of the plane from Mazatlan are 
shown at the top-right. The lad at the 
left is sitting on a stack of silver bars, 
which are flown out unboxed. Burro 
pack trains (top-left) are familiar sights. 
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the lesser peaks that seem to rise every- 
where. 

If yeu do not want to fly to Tayoltita 
you have to take one of two overland 
routes, depending upon the time of year. 
Either one begins with a 2-hour train 
ride from Mazatlan northward to a 
settlement called Dimas Station and 
continues with a 4-hour truck trip to 
San Ignacio on the Piaxla River. During 
the arid season from mid-June to 
mid-September, when the stream is at 
low level, bulidozers cut a crude road- 
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way in the dry stretches, paralleling and 
crisscrossing the river bed as conditions 
necessitate. 

It is about 75 miles from San Ignacio 
to Tayoltita by this tortuous route, and 
it will take you eighteen hours to cover it 
by muleback. On the way, you may 
cross the stream close to 160 times. When 
the rains come, the waters swell to a 
turbulent stage, and a high mule trail is 
used. There is one stretch of 8 miles 
where the narrow pathway passes 
through eighteen tunnels, some of them 
from 150 to 700 feet long, and there are 
innumerable places where it runs peril- 
ously close to the edge of sheer prec- 
ipices and gives you the impression of 
being suspended in midair. 

And yet, despite these transportation 
drawbacks. and obstacles a modern 
mining camp has been established at 
Tayoltita over a period of years. Power 
plants, aerial tramways, a complete mill, 
compressors, and all essential equip- 
ment have been moved into the remote 
area. In 1936, tractor-train freighting 
was adopted because it was found that 
the river bed could be partially cleared 
during the low-water season to serve as 
aroad for haulage of this kind. The trains 
carried about 60 tons each trip, and 
three were made every month. In 1941 
multiple-drive trucks were put in serv- 
ice. These bring all the heavy supplies 
into Tayoltita during the dry period. 

Tayoltita (pronounced Tyol Teé Ta) 
is an old Indian name, the translation of 
which seems to be unknown. Mining 
has been in progress there for nearly 200 
years, and it can be safely stated that 
every advance in that field of endeavor 
from the crudest hand methods to the 
highly mechanized practices of today has 
been known in the history of the camp. 
About 1825, H. G. Ward visited a large 


LUNCH FOR A MINER 


The miners live in villages close to their 
work and a hot lunch is brought to them 
each day. In the bucket the boy is 
carrying are four trays, one above the 
other, with a bottom compartment for 
live coals or charcoal to keep the con- 
tents warm. 


number of the mining areas in Mexico 
for certain British investors. He trav-. 
eled with his wife, who sketched items of 
interest in the settlements and camps 
to illustrate his report. His comments on 
the methods and equipment of that day 
are extremely enlightening, especially to 
those in charge of present operations 
who, from time to time, break into old 
workings and can see the results of those 
early chapters in the story on mining. 

He wrote: ‘“‘The state (Durango) is 
rich in mineral deposits, none of which, 
excepting Guarisamey and San Dimas 
have been at all extensively worked. 
(These mines were in the same general 
area as the present ones at Tayoltita.) 
There is hardly a single mine exceeding 
100 varas (275 feet) in depth; for, in 
general, the use of even the simplest ma- 
chinery was unknown in the north; and 
a malacate (hoist), primitive as the in- 
vention is, would have excited almost as 
much astonishment as a steam engine 
itself. The mines were worked as long as 
the water could be raised without in- 
convenience by two or three tenateros 
(carriers, with leathern buckets); and 
abandoned when the discharge of this 
duty became too laborious. Most of the 
principal districts may consequently be 
regarded as virgin ground; and there are 
few in which the old shafts might not be 
again brought into activity with a com- 
paratively small outlay. 

‘“‘A large portion of the territory of 
Durango is situated upon the tableland, 
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and the capital, though surrounded on 
most maps by mountains, lies in the 
midst of a vast plain which to the north- 
east extends with few interruptions as 
far as Chihuahua. 

“Before the discovery of ore at 
Guarisamey, Victoria was a mere village 
(pueblo ranchero) which, as late as 1783, 
contained only 8000 inhabitants. The 
great streets, the plaza mayor, the 
theatre, and all the principal public edi- 
fices were built by Zambrano, who is sup- 
posed to have taken from his mines at 
San Dimas and Guarisamey upwards of 
thirty millions of dollars. 

“The bonanza of Bolonos, upon its 
first discovery, was celebrated, but the 
mine was abandoned in consequence of 
the failure of an adit commenced with 
great magnificence but so badly con- 
ducted that, after wandering in various 
directions in search of the lode at a very 
considerable expense, it came out again 
on the side, at a very little distance from 
the point where it had entered the 
mountain.”’ 

Of the amount of silver drawn'from 
the Sierra Madre by Zambrano during 
the 25 years that he continued his labors, 
nothing certain is known, but according 
to notes made by a Mr. Glennie, which 
include the foregoing quotation, he per- 
sonally saw eleven million dollars reg- 
istered in the books of the customhouse 


TRAMWAY AND MILL 


An aerial tramway nearly two miles long 
transports 20 tons of ore per hour from 
the lofty mine to the mill in the valley 
below. The mill (right) treats 300 tons 
of ore daily by the cyanide process and 
is one of the most modern in Mexico. 


LAND SET ON EDGE 


A view into the valley from a point near the mine. Scattered around the hillsides 
are various native settlements occupied chiefly by miners, while far below are 


the town of Tayoltita and the river. 








of Durango as the sum paid by Zam- 
brano as the king’s fifth. Guarisamey, 
now a ghost town, was a city of 10,000 
to 15,000. A few dobe walls remain, and 
the old church still stands. 

The camp was about 5 miles up the 
river from Tayoltita and it was there, 
during the last 150 or 200 years, that 
many pages of mining history were 
written. There the ore was once carried 
out of tunnels by burros, laden with 
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SUPERVISORS’ HOMES 


The mine operating personnel occupies 
the settlement pictured ‘at the right. 
Some of the varied types of tropical 
fruit trees that thrive there are illustrat- 
ed below. 


sacks slung across their backs. As meth- 
ods improved through the years it was 
possible to take more and more marginal 
ore. The present company applies 
modern geological methods which enable 
it to figure the structure and fault pat- 
tern so that scientific mining can be 
practiced. This, along with underground 


_mechanization, up-to-date haulage to 


the mill, and efficient milling, permits it 
to work areas that would not have yield- 
ed a profit by the means previously em- 
ployed. 

The ore bodies are very irregular. In 
fact, a plan section through a stope 
would in many cases look much like a 
man’s hand with outstretched fingers. 
The latter would represent the lenses of 
ore extending into waste rock. These 
have to be mined in a fashion that lends 
itself to varying widths and to irregulari- 
ty along the strike of the vein. Close 
supervision and daily stope-assay con- 
trol are maintained so that the grade of 
the ore can be kept within economical- 
ly allowable limits. In old mined-out 
stopes can be seen numerous waste 
pillars of every imaginable shape. 

Today, mining is being conducted by 
the San Luis Mining Company, which 
came into the district and started pros- 


pecting about 1892. In 1908 the first air 


compressor was brought in. Until that 
time, all drilling had been done by hand 
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in a series of small high-grade operations. 
With the advent of closer mapping and 
geological study, and the introduction of 
machinery, it was possible to concen- 
trate on the larger low-grade bodies that 
had remained untouched. In going 
through the old workings, it is evident 
that the Spaniards did an excellent job 
of following a vein so long as they could 
see it, but they were lost when any 
geological disturbance was encountered. 

The veins occur in andesite in very 
irregular, erratic lenses, and to further 
complicate the problem of recovery they 
are badly cut by faults. They dip steep- 
ly from 60 degrees to nearly vertical and 
vary in thickness, but for the most part 
are from 6 to 10 feet wide. The ore mined 
is argentite or silver sulphide, with some 
gold values. 

In general, the ore is obtained by the 
shrinkage-stoping system, but there are 
some sections with underhand stopes. 
With fingers of ore often splitting off 
from the main body, mining methods 
have to be flexible. All drilling is done 
with either power-feed drifters or rotat- 
ing stopers. Detachable Jackbits of the 
Sibley type are standard. 

At present, a 10x10-foot transporta- 
tion tunnel is being driven to tap areas 
below the existing workings. Drilling is 
done with five 3'%-inch power-feed 
drifters mounted on a portable jumbo, 


and a burn-cut round of 26 holes, 7 to 9 
feet deep, is put in in about three hours. 
All broken rock is handled by an air- 
motor-operated mucking machine which 
loads the material into 3-ton Granby 
side-dump cars. On a three-shift basis, 
the heading has been advanced as much 
as 400 feet in one month. The haulage 
system includes 15-ton trolley loco- 
motives. After the bore has been ad- 
vanced a distance of nearly 3 miles, a 
raise will be driven to tap the present 
workings. ‘Timber, mostly hardwood, 
is used where necessary and is brought in 
on muleback, the trip requiring two 
days. 

The mine produces around 300 tons of 
ore daily. It is dropped into a crusher 
and the product is transported from the 
mine portal at Elevation 3600 to the 
upper terminal of an aerial tramway at 
an altitude of 3500 feet. The system, 
which is 9750 feet long and equipped 
with buckets holding '4 ton each, de- 
livers 20 tons an hour to the mill at river 
level, approximately 2000 feet below. 
The first cable for the tramway was 
pulled up the mountainside by hand. 

The 300-ton cyanide mill is one of the 
most modern in Mexico. Lime is mined 
and burned locally, and charcoal also is 
obtained from nearby kilns. Power for 
the mine, mill, and community comes 
from two hydroelectric plants located 
upstream from Tayoltita. Until recent 
years, supplies for the camp had to be 
transported from the river level by 
primitive means. Now there is a rough 
road that 4-wheel-drive trucks and trac- 
tors can negotiated. 

All miners live close to their work. One 
of the interesting customs of the country 
is that the men have a hot lunch brought 
to them from home at noon. This prac- 
tice originated in Europe during the 
early days of mining and still persists 
in some sections of it. It never gained 
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MINING SCENES 


A completed section of a transportation 
tunnel now being driven to tap the ore 
bodies at a lower level than any existing 
workings is shown at the right. The 
miner pictured below is drilling holes 
with an X-59 Jackhamer to break large 
pieces of ore at a grizzly in a stope. To 
conserve timber, which requires a 2- 
day mule trip to freight in, short angle 
supports resting on steel members in the 
walls (bottom picture) are used in some 
of the drifts in place of conventional 
longer posts. 
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a firm foothold in the United States. 
At Tayoltita the lunch is carried in a 
bucket having a series of trays one above 
the other. The food is kept hot by a 
charcoal fire or live coals in the bottom 
compartment. A typical meal consists 
of soup in the top tray, beans in the 
second, meat in the third, and rice or 
tortillas on the plate directly over the 
heat. It is usually accompanied by a 
bottle of coffee. 

Even though the area is away from the 
beaten path and roads have not found 
their way into it, Tayoltita is a modern 
Mexican city in all respects. It has 
capable doctors, hospitals, a motion- 
picture theater, and a bowling alley. It 
lies at an elevation of 1200 feet, and the 
climate is subtropical. During May and 
June, just before the rainy season, the 
temperature reaches 100°F. and the 
nights are hot. The coolest months are 
January and February, with tempera- 
tures ranging from 50 to 60°.: It never 
freezes in Tayoltita. Rainfall totals 25 to 
30 inches a year. 

The camp site for the mine’s directing 
personnel is beautiful. Tropical flowers 
are found in profusion. Poinsettias at- 
tain the size of small trees and nastur- 
tiums, roses, ferns, and shrubs flourish. 
The fruits available would back most any 
supermarket off the map. The more 
plentiful varieties are mangoes, avoca- 
dos, papaya, oranges, limes, grapefruit, 
grapes, strawberries, guava, figs, dates, 
pomegranates, and cocoanuts. Root 
vegetables do not do well, but peppers, 
cabbages, tomatoes, and onions grow 
abundantly. Other vegetables have to be 
shipped in. And the surrounding moun- 
tains, with wild animals and game such 
as lions, tigers, bobcats, opossums, deer, 
turkeys, and pheasants, are a hunter’s 
paradise. 
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HOOVER'S SERVICE TO MINERS 

N paying homage recently to Herbert 

Hoover on the occasion of his seventy- 
fifth birthday, the nation naturally em- 
phasized his role of statesman and hu- 
manitarian. Little was said about his 
earlier career as one of the world’s fore- 
most mining engineers. This chapter of 
his life is, however, important as reveal- 
ing inherent characteristics of the man. 
An outstanding accomplishment during 
this period and one that will endure 
through the ages was his translation, 
with the help of his wife, of Georg 
Agricola’s De Re Metallica, which had 
been written in 1556. This work not only 
stamped Mr. Hoover as a scholar of the 
first order, but also gave the mining in- 
dustry a clear and comprehensive picture 
of its beginning. 

The Hoovers’ interest in the book was 
aroused prior to their marriage when 
both were students in Leland Stanford 
University. One of their professors had 
a copy of the rare volume. Ten years 
later they began its translation while 
temporarily living in London. They 
spent five years at the task, utilizing all 
their spare time and foregoing all social 
life during the period. Others had tried 
and failed before them. The chief dif- 
ficulty was that the book had been writ- 
ten in Latin a thousand years after that 
language had ceased growing. The 
author, a physician who lived in the min- 
ing district of Joachimstal, Bohemia, and 
studied mining as an avocation, coined 
hundreds of words because none existed 
for some of the mining terms he wished 
to use. 

In the course of their endeavors, the 
Hoovers visited the area Agricola had 
described, hoping to gain a better under- 
standing of what he had written. How- 
ever, the mines had long been aban- 
doned. They then sought the aid of the 
faculty of the famed school of mines at 
Freiberg, but the professors knew little 
about the old mining methods. In the 
end, they made an exhaustive search of 
ancient mining and metallurgical rec- 
ords, gaining much of their information 
from second-hand books picked up in 
their travels to various parts of the 
earth. Only after they had acquired a 
vast knowledge of past modes of mining 
and treating ore could they interpret 
some of Agricola’s passages. 








































SEPTEMBER, 1949 


Not until 1912 was the book ready for 
publication. Then they sought and 
found, in England, a printer who would 
reproduce it as nearly as possible like the 
original. A special font of type was cast, 
the printing was done on a hand press, 
and the completed volume was bound in 
sheepskin. The Hoovers intended origi- 
nally to produce only a few hundred 
copies, for private distribution. Later 
they were persuaded to increase the 
number as an aid to the mining profes- 
sion. They stipulated that the book 
should sell for $5, which was about one- 
fifth the production cost. They paid the 
difference and, in addition, distributed 
many free copies to libraries, museums, 
and mining schools. Only 3000 copies 
were printed and the book is now a col- 
lector’s item. 

Thus has been preserved a treatise 
which, in its original Latin, greatly in- 
fluenced the course of mining in various 
parts of the world. For centuries it was 
called a ‘‘chain book,’’ because it was 
bound in iron and chained to the altars of 
churches in mining districts. Miners 
seeking solutions of their day-to-day 
problems went to their priests, who con- 
sulted the volume and expounded on the 
translation. The work was used as a 
textbook in Germany and England dur- 
ing the sixteenth and seventeenth cen- 
turies and enabled the Spaniards to in- 
stitute successful mining and metallur- 
gical processes in Mexico following their 
conquest of that country. 

Mining men and students who have 
had reason to peruse the fascinating 
Hoover translation are struck by the 
magnitude of the task it entailed. To 
them it is clear that Mr. Hoover’s serv- 
ices to his fellow man began long before 
the world at large came to recognize him 
as a humanitarian. 


BESSEMER PROCESS ENDURES 

LTHOUGH it was the first one de- 

vised for making steel on a large 
scale, the Bessemer process is holding its 
ground well against newer techniques 
and promises to continue to be exten- 
sively used during the foreseeable future. 
Originally called the ‘‘pneumatic proc- 
ess’? because of its employment of com- 
pressed air for blowing the impurities out 
of molten iron, the Bessemer principle 


has survived for 93 years and still turns 
out an appreciable proportion of the 
world’s steel. 

Abroad, it is considered of such im- 
portance that a special report on it has 
just been issued by a subcommittee of 
the British Iron & Steel Institute. The 
document discusses current practices in 
Britain, Continental Europe, and the 
United States in great detail. It is signif- 
icant to note that in 1937, the most re- 
cent year that can be considered normal 
from an economic standpoint, the na- 
tions of Western Europe produced 19.6 
million tons of steel by the basic-Besse- 
mer process. 

While the mode of operation has re- 
mained fundamentally the same, re- 
finements in equipment, coupled with 
technological advances, have largely 
eliminated the long-existing shortcoming 
of the process, namely, that it was in- 
capable of being closely controlled and 
consequently of turning out a uniform 
product. An important improvement 
has been the development of means by 
which the sulphur and phosphorus con- 
tents of the steel can be held down. Aft- 
er considering these factors, the com- 
mittee concluded that, so far as Great 
Britain is concerned, ‘‘many of the old 
prejudices are now without foundation in 
fact, and the metallurgist has to use an 
open mind when choosing between basic- 
Bessemer and open-hearth quality of 
steel.” 

In Germany, the so-called Thomas 
process of making steel accounted for 40 
percent of the production prior to World 
War II and it predominated in the steel- 
producing sections of France, Belgium, 
and Luxembourg that the Nazis oc- 
cupied. The Germans were thus com- 
pelled to rely upon it for most of the steel 
that went into their war effort, and their 
technologists necessarily had to take 
steps that would enable it to deliver a 
product suitable for purposes that had 
previously required open-hearth or elec- 
tric-furnace steel. Their success led to a 
reévaluation of the Thomas process as a 
peacetime technique. The Thomas proc- 
ess is a duplex operation in which the 
partially refined metal from a _ basic- 
Bessemer converter is further treated in 
an open-hearth or an electric furnace. 

The outstanding advantage of such a 
dual process is that it cuts down the time 
required to make steel from pig iron and 
scrap. The Bessemer treatment takes 
only 15 or 20 minutes, as compared with 
10-12 hours in an open-hearth, and 4-6 
hours in an electric furnace. And, by the 
same token, the partial refinement in a 
converter permits reducing the subse- 
quent processing by open-hearth or elec- 
tric-furnace methods. 

Little effort has been made in the 
United States to utilize the duplex proc- 
ess as a substitute for established open- 
hearth and electric-furnace practices. 
Our conditions and resources are such 
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that, even under stress of wartime, we 
can adhere to the most suitable process 
available for turning out steel of a speci- 
fied grade. Products that will adequate- 
ly serve for many purposes can be made 
in the converter alone, and there are also 
others that can be satisfactorily turned 
out by duplexing. Owing to the nature 
of the raw materials available, only the 
acid-Bessemer process is used here. 
There have been few if any converters 
added to U. S. steel plants since 1932. 








However, continued progress has been 
made in improving operating practices 
to produce a better and more uniform 
product and this has tended to extend 
the uses of Bessemer steel. An outstand- 
ing advancement was the development 
by Jones & Laughlin Steel Corporation’s 
research men of an electric-eye device 
that detects changes in the blowing cycle 
and notifies the operator exactly when to 
pour the metal from the vessel. 

Thus, despite the trend toward open- 








Some of the difficulties of 


Mexico founding heavy structures 
City is on the spongy clay soil that 
Sinking underlies Mexico City were 


recently told to the Ameri- 
can Society of Civil Engineers by Pedro 
Albin, Jr., a construction engineer of 
that place. The whole plateau on which 
the city rests is gradually subsiding, and 
where buildings are over-heavy for the 
soi], the local settlement is more pro- 
nounced than in surrounding areas. Con- 
versely, where supporting piles extend 
downward to a firm footing, the build- 
ings remain stationary, while the land 
around them sinks. For example, the 
Independence Monument appears to 
grow in height as the surface of nearby 
streets subsides. The sidewalk around 
the monument’s base has been relaid 
several times and now slopes downward 
toward the bordering streets. To avoid 
a similar difficulty in the case of a build- 
ing now being erected, it will rest on 
screws so that it can be lowered pro- 
gressively as the surrounding streets 
settle. One concrete structure not built 
on piling has settled so much in five 
years that its ground floor is now a foot 
below street level. Wooden piles as long 
as 112 feet have been driven to transfer 
the support of some buildings to a deep- 
er, more stable stratum. Concrete piles 
made in the United States are being used 
under the new La Latina Americana 
Building, for which Mr. Albin is the 
engineer. 


x -* * 


As a brief sequel to The Tail of 


More the Rail (May issue), we can 
About report that the service of steel 
Rails rails does not end when they 


are removed from the ties. 
Most of them go back to the steel mills to 
be transformed into various. useful 
shapes. The industry designates the 
latter as rail steel products. The more 
common of them, as listed in the Steel 
Products Manual of the American Iron 
& Steel Institute, are hot-rolled bars and 
bands, bar-size shapes, concrete rein- 
forcing bars, light rails and accessories, 
structural tubing, and fence-post sec- 
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hearth steel, that made by the Besseme 
process still retains certain advantagy 
for some applications. For one thing, j, 
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is stiffer than other steels and can ) fH to agti 
easier machined and welded. For this the tre 
reason, most of the Bessemer output gog ff the ™« 
into the production of free-cutting screw H to the 
steels, skelp for welded pipe of the small. & charac 
er sizes, sheet steel, tinplate, low-carbon §& Pacific 
wire (especially where stiffness is re. & the m 
quired, such as in barbed wire and ™ of the 
nails) and concrete reinforcing bars. nated 

One 





This and That 


tions. Bar-size shapes are defined as 
angles, channels, tees, zees, channeled 
flats, and U-bars under three inches in 
greatest cross-sectional dimension. 

To quote from the publication men- 
tioned, “‘As early as 1860 it became ap- 
parent to steel men that railroad rails, 
available from the railroads after normal 
track service, offered a source of hard- 
grade steel in a form suitable for con- 
version by hot rolling into bars and 
shapes without remelting. Since the 





SECTIONS 


TUBING Bars 


establishment of the first mill for reroll- 
ing steel rail for commercial production, 
the industry has been greatly expanded 
by reason of the increasing supply of raw 
materials made available by the growth 
of our railroad system.”’ 

Twenty mills widely distributed 
throughout the United States and Cana- 
da now produce a substantial tonnage of 
rail steel products. When taken out of 
service by railroads, rails are classified as 
“‘relayers,”’ “‘rerollers,” or ‘“‘scrap.”’ Re- 
layers are used for additional track serv- 
ice. Rerollers become the raw material 
for rail steel products and are purchased 
by the rail steel mills. Scrap rails are 
sold for remelting purposes. 

Rerollers that pass inspection are 








sorted for size, cut to suitable lengths for 
handling, and cleaned. Pieces of uni- 
form section are heated in a continuous. 
type furnace to the proper temperature 
for rolling. In the initial rolling pass, 
each piece is commonly slit to separate 
the head, web, and flange sections, each 
of which is then made into its own quota 
of products by a series of roughing, in- 
termediate, and finishing passes. The 
rail heads end up as large bars and sec- 
tions, the webs as small bars and sections 
and the flanges or bases as bars, tubing, 
and sections. 

Because it is approximately 50 per- 
cent stronger than medium-carbon steel, 




































rail steel can be fabricated in lighter- J 
than-normal sections and still meet serv- tr 
ice requirements. : 
oy 4 ' 
h 
The deepest hole ever drilled is 
Four has reached bottom, for Su- : 
Miles perior Oit Company has end- 
Down ed work on its Pacific No. 1} — 
Well in Sublette County, 
Wyoming, at a depth of 20,521 feet. A 
halt was called after 7-inch casing had 
been cemented at 19,765 feet to test for } 
oil in the formations below that point. : 
Next to the Pacific No. 1 in depth is a * 
well in California that was abandoned at tk 
18,734 feet in March of this year as a = 
dry hole. During the latter stages of the C 
drilling in the Wyoming well, the drill h 
pipe in the hole weighed 300,000 pounds, b 
and all of it had to be withdrawn and (jy 4 
disconnected each time the bit was ‘s 
changed. All told, this was done about . 
200 times. The temperature at the bot- ; 





tom of the hole exceeded 300°F.—hot 
enough to make the mud boil except for 
the great pressure at that depth. Al- 
though the figure has not been made 
public, it is estimated that the dry hole 
cost the Superior Oil Company around 
$3,000,000. The first well to reach 
10,000 feet was put down in 1934 and 
was considered a remarkable achieve- 
ment. The fact that the oil industry 
has been able to double that footage 
in the intervening fifteen years speaks 
volumes for the advance made in drill- 
ing technique. 
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Latest Pneumatic Hoeing Rig Gives Workers Free Ride 


E have previously reported on the 
increasing application of air power 
to agriculture. Underlying reasons for 
the trend are the high cost of labor and 
the mounting resistance of hired hands 
to the drudgery that has traditionally 
characterized many farm tasks. The 
Pacific Coast has assumed leadership in 
the mechanization movement and most 
of the developments have so far ema- 
nated from farm workshops there. 
One of the most active men in this line 


HOEING AS THEY RIDE 


Frank King’s latest pneumatic hoeing 
rig is shown at the right during its first 
tryout. The carriage carrying the six 
men is swung between the front and 
rear wheels of an Allis-Chalmers 
tractor. A portable air compressor to 
furnish power for the hoes is trailed be- 
hind. In the picture above, Mr. King 
is holding three different types of pneu- 
matic hoes he has developed for various 
services. ; 


of endeavor is Frank King of Woodlands, 
Calif. He has devised numerous and 
diversified pneumatic appliances and 
implements for use on his two farms and 
became so interested in the possibilities 
in this field that he established a shop in 
Woodlands. From it have continued to 
come improved tools and machines of 
varied types, most of them intended for 
use by fruit and nut growers. 

Some months ago Mr. King set out 
to alleviate the tedious task of hand 
weeding that has always been required in 
cultivating such crops as sugar beets. 
The customary procedure has been for 
men and women to go through the fields 


on hands and knees—a job so unattrac- 
tive that few Americans cared to per- 
form it. It has accordingly been the 
practice in some beet-raising sections to 
import laborers from Mexico during the 
growing season. 

King’s first pneumatic hoeing assem- 
bly consisted of a tractor-mounted air 
compressor with booms extending from 
both sides to support air lines for oper- 
ating six tools. The workmen walked 
beside the machine as it traveled slowly 
along the rows. His latest creation 
transports the crew of six, who lie prone 
close to the ground, each weeding a strip 
of the field. 





Corneobs Clean Electrical Equipment 


OTORS, coils, transformers, and 

similar apparatus are being cleaned 
with corncobs and compressed air in 
the electrical shop of the sheet and tin- 
mill division of Carnegie-Illinois Steel 
Company at Gary, Ind. The operators 
have found that finely ground corncobs, 
blown onto the work by a stream of air, 
do a job far superior to that possible 
with the liquid solvents that were for- 
merly employed for this work, and with 
none of the disadvantages associated 
with the latter. 

Air at a pressure of about 30 psi. is 
used. The granulated material is in- 
troduced into the air stream by means 
of a conventional-type siphoning ar- 
rangement. Emerging from the nozzle 
of the air hose it is blown through all 
Openings in the armature windings and 
commutator assembly, where it picks 
up and carries away any dirt or liquid 
present. The rate of delivery to any 
particular area can be regulated by sim- 
ply varying the air pressure. When the 
apparatus has been cleaned sufficiently, 
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the flow of granulated material is shut 
off and the air stream played on the 
work to remove any clinging particles. 

Equipment treated in this manner is 
said to present shining, lustrous surfaces 
almost like new. Because the cleaned 
surfaces are completely dry, it is pos- 
sible immediately to reassemble and put 
the machine back in service. 


Smokeless Fuel from Coal 


LEANER communities through 

smoke abatement are being sought 
the length and breadth of the land, and 
much has been done industrially towards 
this end by the use of overfire jets, 
which were described in our December, 
1948, issue. Other efforts to eliminate 
the smoke nuisance involve the produc- 
tion of a smokeless fuel through the 
fluidization of coal. ‘The process was 
invented about six years ago by Dr. 
A. D. Singh and consists in passing air 
and gases under pressure through a bed 
of pulverized coal. in the presence of 


high heat. Hydrogen, carbon, and other 
gases are released and drawn off with 
the tar, leaving a solid mass of so-called 
char. When burned, this fuel is said 
to liberate large quantities of heat with 
a minimum of smoke, making it ideal 
for home and industrial use. 

The early work was financed in part 
by the Inland Steel Company seeking 
a substitute for Pocahontas coal. Since 
then the Illinois State Commission has 
supported the project and has completed 
plans for the construction of a pilot 
plant, with a capacity of 2 tons an hour, 
at an estimated cost of $115,000 to be 
appropriated, together with $425,000 to 
run it for two years, by the [Illinois 
State Legislature. The plant in which 
Doctor Singh conducted his experiments 
produced 100 pounds hourly and used 
coal from the Peabody field in central 
Illinois, which is suitable for the fluid- 
ization process and of which an unlimit- 
ed supply is available. Besides pro- 
moting the state’s smoke-abatement pro- 
gram, the operations have another aim 
—to find more and better uses for coal 
and to convert waste into useful prod- 
ucts. 


237 











CAPTURED NAZI SUPERSONIC WIND TUNNEL 
Now used by the U. S. Navy at White Oak, Md., for ballistic tests, this 287-foot-long 
steel tube served the Germans during the development of their V-2 rockets. It 
was taken over by the Allies as a war prize in 1945. In it, projectiles are tested 
under varying simulated pressures and can be photographed through the window 
into which the man is looking. Navy Ordnance laboratory scientists have already 
achieved conditions in the tube equivalent to 5.18 times the speed of sound. 





Vending Machine Domes Formed by Compressed Air 


OMPRESSED air and a surplus 

pneumatic press are being utilized 
by the Texas Engineering & Manufac- 
turing Company to effect a 57 percent 
reduction in the costs of forming trans- 
parent domes for popcorn vending ma- 
chines. The domes are made from 
24x20-inch sheets of 0.250 Plexiglas and 
were formerly fabricated by an outside 
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POPCORN VENDOR 


Popcorn wagons were once familiar 
sights on city street corners and in 
amusement parks. Now popcorn is au- 
tomatically dispensed by some 30,000 
machines such as this one. Compressed 
air helped to form its Plexiglas dome. 
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manufacturer using a vacuum and 
shrinkage process. They are 11 '4 inches 
high and have a 16!4-inch-square base 
with a '%-inch-wide mounting flange. 

By the new method, a Kirksite hold- 
ing die, the interior measurements of 
which conform exactly to the exterior 
dimensions of the finished dome, is 
mounted on a light-duty pneumatic 
press along with an aluminum-faced 
Masonite punch 4% inches deep and 
with an inch clearance on all sides. 
When in use, the die is heated with a 
torch and the inside surfaces are coated 
with a fibrous grease. A preheated 
sheet of Plexiglas is then laid on the 
die and the punch lowered to partially 
shape the dome. At the bottom of the 
stroke, the punch bed forces the edges 
of the sheet against the die to effect 
a seal. Compressed air at 50-55 psi. 
pressure is then introduced through an 
opening in the punch to complete the 
forming of the dome. Surplus grease, 
driven out through drain holes in the 
sides of the die by the expanding Plexi- 
glas, is caught and filtered for reuse. 

One man carries out the entire oper- 
ation, turning out 40 to 50 finished 
domes in an 8-hour shift. The handwork 
of flattening the flange has been elim- 
inated, while rework necessary because 
of cracks, scratches, improper wall thick- 
nesses, and other imperfections has been 
reduced to a minimum. Whereas re- 
jections were running 10 percent or more 
by the previous forming method, only 
one dome of the first 400 made by the 
new process was found to be faulty. 



























Pneumatic Fatigue 
Tester for Metals 


CCELERATED fatigue testing o 
metals by reverse bending is pos. 
sible with a pneumatic device manufac. 
tured by General Electric Company, a¢. 
cording to the July, 1949, issue of Mg. 
chine Design. Consisting essentially of 
a “tunable” air column, which vibrate 
the part being tested and the length of 
which can be adjusted to the natura] 
frequency of the part, the apparatus 
can handle specimens or finished work 
having resonant frequencies of 50 to 
300 cycles a second, with amplitudes of 
vibration up to 4 inch on the free end. 
In use, the part is placed vertically 
between the two opposing ends of the 
air column, with the lower end held 
firmly and with a small piston fastened 
to each side of the free end. Nozzles 
at the ends of the air column are then 
adjusted so as to leave clearances be- 
tween them and the pistons. Next, 
pulsating air is turned on, causing the 
specimen to vibrate at its resonant fre- 
quency. The length of the pneumatic 
column is then adjusted by means of a 
sliding piece until the free end of the 
test part undergoes maximum displace- 
ment, which occurs when the air column 
and the specimen are at the same fre- 
quency. Seven of these trombone-shaped 
sections are provided to cover a wide 
range of frequencies. 

Gas-turbine blades and other parts 
that must perform well at high temper- 
atures can be tested under simulated 
operating conditions by the aid of an 
electrically heated furnace. The vibra- 
tion of the specimens at their natural 
or resonant frequency, in combination 
with heat, makes for destructive tests 
of short duration. Because the air im- 
pulses are amplified by operating the 
device at the natural frequency of the 
vibrating part, little air is needed. 
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What is claimed to be the first de- 
vice for testing the tightening capacity, 
range, and adjustment of electric- or 
air-powered torque tools before use or 
while on the line has been developed 
by Richmond, Inc. Designated as the 
Livermont Analyzer, it is a direct-read- 
ing gauge mounted on a stand with cas- 
ters for portability. Operated mechan- 
ically, it requires no power connection, 
and each unit is provided with a master 
torque wrench so that accuracy can be 
checked periodically. Machine can be 
reset in a matter of minutes, if neces- 
sary, thus obviating its return to manu- 
facturer for recalibration. It eliminates 
the human factor that results in highly 
variable assemblages and makes it pos- 
sible to maintain a predetermined stand- 
ard in tightening nuts, bolts, and screws. 
On direct drives, states Richmond, Inc., 
it shows the torque at which the clutch 
releases and at what rate torque in- 
creases beyond the releasing point when 
held in engagement. On cushion-clutch 


drives it indicates at what torque the 
clutch releases and begins to impact, 
the rate of torque gain after impact 
starts, and the ultimate torque capacity 
of the too]. In the case of pure impact, 
it reveals the power-delivering capacity 
of the latter, the time required to reach 
a certain torque, and the tool’s ultimate 
torque capacity. 





Hanna Engineering Works has devel- 
oped a new 4-way Mastair Valve of 
the balanced spool type that may be 
controlled by one 4-way or two 3-way 
pilot valves. It is described by the 
manufacturer as a control unit of high 
efficiency, to which the following fea- 
tures contribute: Few fittings are need- 
ed because of straight-line piping; pipe 
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may be connected to the bottom or 
sides, as desired; and spool and sleeve 
assembly is easily taken out by removing 
end caps. Available in pipe sizes of %, 
Y%, 34, and 1 inch with cam, lever, push- 
button, or foot-operated pilot valve. 
Parts in any size are interchangeable. 





Southern yellow pine and Douglas fir 
treated with Copperized CZC is offered 
by Koppers Company which has devel- 
oped the chemical in codperation with 
E. I. duPont de Nemours & Company, 
Inc. The lumber is intended primarily 
for use above ground and is said to re- 
sist rot and termites. It is obtainable 
in small quantities or carload lots. 





Ansco, a division of General Aniline 
& Film Corporation, is making prepa- 
rations to distribute its new color film 
suitable for use in ordinary low-priced 
cameras. It has been named Plenacolor 
and is being made in 120 and 160 six- 
exposure roll-film sizes. Processing and 
printing will be handled through Ansco 
dealers. 





Samples can be obtained of a new in- 
sulating material made by Owens-Corn- 
ing Fiberglas Corporation in blanket 
form for thermal and acoustical appli- 
cations. Called Fiberglas Aerocor, it 
comes in 200-foot lengths 
from 18 to 72 inches 
wide and 14 to 2 inches 
thick, but manufacturer 
will slit it for customer 
to any width between 2 
to 6 inches. It is said to 
have an effective tem- 
perature range from sub- 
zero to 600°F., and to 
show greatest efficiency 
in the middle and high- 
frequency sound levels. 
Intended primarily for 
heating, air-conditioning, 
and refrigerating systems, 
automotive vehicles, etc., 
it may also be used to 
line clothing. 








A tinning compound for which excep- 
tional properties are claimed has been 
put on the market by Farrelloy Com- 
pany. A powdered solder containing 
flux, it is said to be strong enough to 
remove scale and dirt and to tin rusty 
surfaces thoroughly without producing 
harmful fumes and injuring the skin. 
It may be applied with a torch or solder- 
ing iron, depending upon the thickness. 
of the metal. Designated as Farco Tin- 
ning Compound, it can be used to tin 
aluminum, cast-iron water jackets and 
cylinder heads, cast-steel bearings and. 
pipes, stainless-steel equipment, etc. 





For portable compressors, Ingersoll- 
Rand Company has announced an im- 
provement in its multispeed Drill- More 
regulator, which has been in use since 
1939. Like the original model, the 
Floating-Speed UL-83 automatically 
varies the speed by adjusting the engine 
governor spring, but it is easier to ad- 
just and simpler in its operation. The 
claims made for it, as compared with 
other capacity-control regulators, are: 
Fuel savings up to 40 percent by pre- 
venting wasteful idling and by always 
compressing the needed air at the lowest 
possible speed; maintenance of higher 
average air pressures (15 to 20 psi.), 
thus increasing the productive capacity 
of pneumatic tools; and less engine and 
compressor upkeep because of lower 
average compressing speeds and fewer 
unloadings. Additional features stressed 
by the manufacturer are: Elimination 
of speed steps and cycling because speed 
‘floats’? up or down to the exact point 
desired as air requirements change; com- 
pressor loads and unloads at low speed; 
and standard setting insures full rated 
pressure at full capacity. Detailed in- 


formation about the new Drill-More 
regulator is contained in a folder—Form 
2033—which can be obtained from the 
company’s main office at 11 Broadway, 
New York 4, N. Y., or its branches, 




















What is said to be‘the world’s largest 
marine-type Diesel-electric drilling rig 
will be supplied with power from a float- 
ing plant recently completed by West- 
inghouse Electric Corporation. The drill, 
mounted on a barge 175 feet long and 
70 feet wide, will be used to tap oil 
formations under Lake Maricaibo in 
Venezuela and will be operated by cur- 
rent generated by three 400-kw. direct- 
current generators. For lighting and 
other auxiliary loads the powerhouse car- 
ries four 75-kw. generators. 





Bell Laboratories are responsible for 
the statement that such a thing as an 
erroneous telephone charge just won’t 
be possible when exchanges are equipped 
with its ingenious automatic telephone 
accounting machine. It records the call- 
er, the local or long-distance telephone 
called, the date, and the duration of the 
conversation to an accuracy of a tenth 
of a minute on a roll of paper 3 inches 
wide and long enough for 25,000 calls. 
The perforated tape is inserted in a 
reader—a machine that assembles, trans- 
lates, sorts, and prints the summary in 
a form for billing subscribers. The first 
installation is in the Media, Pa., ex- 
change. 

A precision meter measuring air ve- 
locity in two ranges—from 0 to 400 and 
400 to 6000 feet—has been announced 
by the Hastings Instrument Company, 
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of Preference 
for WISCONSIN 442- Go ENGINES 


&* 4 0ut of 10 Carburetor Type 
Engines made in 1947 in 2 to 30 
H. P. Range were WISCONSINS! 


According to an official bulletin issued on April 22, 1949 
by The Bureau of Census, Dept. of Commerce (Prelim- 
inary Industry Report, Series MC-31D, covering the pro- 
duction of Internal Combustion Engines for 
the year 1947), 40.2% of all carburetor type 
engines within a cu. in. displacement range 
from 11.0 to 175.9 were Wisconsin Air- 


The summary includes data received by the 
Census Bureau from 134 engine manufactur- 
ers. The tabulation of the 9 groups within the 
above displacement range, does not include 
automotive, aircraft, and outboard marine 
engines, built for resale as separate power 
units or engines for use as original equip- 


These figures speak for themselves . . . in terms of 
outstanding preference for Wisconsin Air-Cooled En- 
gines among power users in all fields. 


<7: WISCONSIN MOTOR CORPORATION 





Inc. It is based on a combination of 
the hot-wire and thermopile principles, 
an arrangement that is said to increase 
accuracy by eliminating errors attribut- 



















able to temperature changes. The out- 
put is suitable for remote indications 
and operation of a standard strip or 
circular-chart electrical recording instru- 
ment. Meter may be used for measuring 
air velocities in ducts and flow in air or 
gas lines, in surveying heating and air- 
conditioning systems, for process con- 
trol, and in connection with meteoro- 
logical studies. Illustration shows in- 
strument complete with a Tee-section 
pickup probe. 





If you have use for a standard screw 
and wire pocket gauge you may obtain 
one free of charge 
by writing to the 
Dayton Rogers 
Manufacturing 
Company, on Thir- 


teenth Avenue, 
South, Minneapolis 
7, Minn. It indi- 


cates the size of ei- 
ther wood or ma- 
chine screws from 
Nos. 0 to 14 and 
measures diameters 
from '42 to 4 inch. 
Request for the 
gauge should be 
made on company 
letterhead. 


Among the new 
foundry materials 
introduced recently 
is a synthetic-resin 
core binder made 
by Interlake Chem- 
ical Corporation 
under the name of 
Ibon. It is said to 
speed the baking 
cycle without ex- 
cess oven temper- 
ature and with neg- 
ligible gassing dur- 
ing the baking oper- 
ation or during the 
casting cycle. 





For workers who cannot take plain 
salt because it induces stomach distress 
and nausea, there has been prepared a 
tablet that causes the salt to enter the 
system at a controlled rate, it is said. 
Each grain in the tablet is coated jp 
the process of manufacture so that some 
salt is released immediately after taking 
but not enough to cause discomfort. 
Called Pep-Up, the tablets are made 
by United States Safety Service Com. 


pany, 3611 Broadway, Kansas City 6, 
Mo. 















Packaged water, gas, or air lines of 
light weight, complete for temporary in. 
stallation, are offered for rental or sale 
by the Albert Pipe Supply Company, 
Inc., Brooklyn 11, N.Y. Known as the 
Speed-Lay Pipe System, it consists of 
20-foot lengths, from 2 to 6 inches in 
diameter, with ends machined to take 
Victaulic couplings; fittings to meet any 
requirements; and easily assembled val- 
ves. Piping is designed for a maximum 
pressure of 150 psi. 





After 24 years of experimenting un- 
der actual operating conditions, Good- 
year Tire & Rubber Company has 
scheduled production of a new type of 
conveyor belt in its Coal-Flo line for un- 
derground mining. Conveyors in this 
service are subjected to severe flexing 
because of the small pulleys commonly 
employed, causing considerable wear and 
tear. To overcome this, the carcass of 
the new product is made of 4-ply rayon, 
a material that is thinner and lighter 
than the fabrics generally used for the 
purpose. In addition, its greater strength 
is said to permit spacing pulleys farther 
apart, thus reducing the number of 
transfer points and drives. The belting 
is treated to resist mildew and to neu- 
tralize acids. It is available in standard 
widths—26 and 30 inches. The accom- 


panying picture shows a test section 
carrying coal in the Bolair Mine of the 
Pardee & Curtin Lumber Company. 





COMPRESSED AIR MAGAZINE 
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New Books and 
Industrial Literature 








Elements of Diesel Engineering, by Orville 
L. Adams, has recently been published by 
The Norman W. Henley Publishing Com- 
pany. Written as an elementary introduc- 
tion to the diesel engine, the book covers in 
a thorough manner the basic principles of 
stationary-, marine-, automotive-, and 
locomotive-type diesel engines. Some of the 
subjects taken up are fundamental engine 
cycles; mechanics of fuel injection and com- 
bustion; the testing, rating, and performance 
of diesel engines; fuel and lubricating-oil 
systems and specifications; power losses and 
operating troubles; and supervision and 
maintenance. Containing a selection of im- 
portant questions, answers, and problems on 
each subject covered, and illustrated with 
more than 200 tables, diagrams, etc., the 
book is equally suitable for classroom use 
and home study. 

The author has had considerable exper- 
ience in his field. He has served, respectively, 
in the following capacities: Research en- 
gineer concerned with the design and con- 
struction of diesel engines; ship-repair. of- 
ficer for the U. S. Navy during World War 
II, when he was charged with the mainte- 
nance and repair of a fleet of diesel-powered 
mine-sweepers, tugs, patrol craft, and other 
auxiliary ships; and instructor in diesel 
engineering to naval, military, and civilian 
personnel. The book is a second edition of a 
work previously published under the same 
name but has been brought up to date by 
the re-writing of more than 90 percent of 
the earlier edition. 

Elemenis of Diesei Engineering sells for 
$5.00 and may be obtained from the pub- 
lishers at 17-19 West 45th Street, New York, 
e. Y. 


Air-Maze Corporation, 5200 Harvard 
Avenue, Cleveland 5, Ohio, offers a free 
bulletin, Form FLC-749, giving information 
helpful in the filtering of air and liquids. 
Intended for use by those concerned with 
the building, operation, or maintenance of 
engines, compressors, air conditioning and 
ventilating equipment, and other devices 
making use of air or liquids, it describes the 
construction and operation of the following 
products: Air-filter panels and water elim- 
inators, oil-bath and oil-wetted air filters, 
electrostatic precipitators for air, filters for 
oil and fuel, screen- and electrostatic-type 
oil separators, air-intake and filter silencers, 
spark arresters, breather filters, and pipe- 
line filters. 


An alternating-current motor that can be 
given an infinite number of speed settings 
by an eddy-current clutch is described in 
Bulletin 611-D of the Louis Allis Company, 
427 East Stewart Street, Milwaukee 7, Wis. 
Called the Ajusto-Spede, the motor runs on 
a new eddy-current principle that does 
away with the usual motor-generator set or 
exciter. It operates directly from a 2- or 
3-phase line and provides a variable-speed 
out put with a constant torque characteristic. 
Available in ratings of from 1 to 75 hp., the 
motor is especially suitable for driving such 
variable-speed machines as calenders, print- 
ing presses, paper and metal slitters, and 
conveyors. Copies of the bulletin will be 
sent upon request. 


\luminum pipe fittings that permit the 
making of pipe structures without threading 
or welding are described in a brochure ob- 
tainable from Reynolds Metal Company, 
2590 South Third Street, Louisville 1, Ky. 
Oj} the slip-on type, the fittings are held in 
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THE ALL-VICTAULIC 
LINE LEADS TO 
L-O-W PIPING COSTS! 


Want minimum piping costs, and a 
permanent solution to piping prob- 
lems? . . . Victaulic Couplings, Vic- 
taulic Full-Flow Elbows, Tees, and 
other Fittings are your answer! 


A complete VICTAULIC Piping 
System will save you hours of extra 
work . . . and lots of extra dollars. 
All-Victaulic Installations can’t be 
beat for on-the-spot flexibility and 
all ’round simplicity! 


Engineered for quick assembling 
and leak-proof dependability .. . 
that’s Victaulic Couplings and Fit- 
tings. A simple two-bolt design for 
quick and easy hook-ups... a 
standard T-wrench is the only tool 
you need for making connections. 
Here’s modern piping simplicity 
with long-lasting, positive-locked 
joints that will stand up under ex- 
treme pressure, vacuum, or strain 
conditions. 


ALSO for fitting those pipe ends 
the easy - to - use “Vic-Groover” 
grooves ’em automatically in half the 
time of a conventional pipe threader! 


WRITE TODAY for these 2: 
*Victaulic Catalog and Engineering 
Manual No. 44... 
*Vic-Groover” Catalog No. VG-47. 


FOR FULL ECONOMY...MAKE YOUR PIPING SYSTEM ALL VICTAULIC! 
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SELF-ALIGNING PIPE COUPLINGS 
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EFFICIENT FULL-FLOW FITTINGS 














VICTAULIC COMPANY 
OF AMERICA 


30 ROCKEFELLER PLAZA, N. Y. 20, N.Y. 
Victaulic Inc., 727 W. 7th St., Los Angeles 14, Cal. 
Victaulic Co. of Can. Ltd. 200 Bay St., Toronto 1 


For Export outside U.S. and Canada: PIPECO 
Couplings and Fittings > Pipe Couplings, Inc., 
30 Rockefeller Plaza, New York 20, N. Y. i 



















Copyright 1949, by Victaulic Co. of America 
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LIGHT WEIGHT without sacri- 
fice of strength. 

EXTRA SAFETY through exclu- 
sive Lockseam Spiralweld 
structure. 

STANDARD WEIGHT ENDS for 
easy installation. 

GREATER CONFORMITY to 


terrain. 
SAVINGS in steel, transporta- 
iTYaMeolale Male lalelilalem 


SIMPLIFIED CONNECTIONS 
through exclusive Naylor 


Wedge-Lock one-piece Gives You All 








couplings. 


Sizes from 4” to 30” in dia- These Advantages 


meter—thicknesses from 14 


to 8 gauge. In Mining Service 


Naylor Pipe is now available for your requirements in ven- 
tilating lines, high and low pressure air and water lines, 
hydraulicking, de-watering, suction and tailings lines. Com- 
bined with the Wedge-Lock Couplings, Naylor Pipe provides 
the most practical answer to your piping needs, Send speci- 
fications for quotation, 


Py 1245 East 92nd Street, Chicago 19, Illinois 
Ye New York Office: 350 Madison Avenue, New York 17, Nie 


NAYLOR PIPE COMPANY 








Apv. 19 (242) 








place by means of two hollow-point screws 
recessed in each reinforcing rib. There are 
three basic units from which fourteen dif. 
ferent arrangements can be made. Many 
new and unusual structures, as well as prac. 
tically all conventional types, can be pro. 
duced by combining the fittings with alunj. 
num pipe. Suggested uses include deck, 
hand, stair, and guard rails, playground 
equipment, car ports, portable scaffolds, 
and supports for canopies. 





Bulletin No. CW-3 of Mine Safety Ap. 
pliances Company, Pittsburgh 8, Pa., de. 
scribes a new type of oxygen-administering 
apparatus for use in hospitals, dispensaries, 
offices, or homes for treating patients suf. 
fering from gas or drug poisoning, shock, 
pneumonia, congestive heart failure, coro. 
nary thrombosis, asthma, etc. The unit 
furnishes oxygen on a demand-regulated 
basis, a special valve actuated by a patient's 
breathing being used to vary the amount of 
oxygen fed to the mask. A high-pressure re. 
ducing valve lowers the pressure of oxygen 
drawn from a standard tank from 2100 to 
35 psi. and is so constructed that it will 
safely vent the pressure if it ceases to oper- 
ate. A valve is also provided for intake of 
outside air if the oxygen supply is accidental- 
ly terminated. The unit is readily portable, 
weighing less than 6 pounds complete and 
being furnished in a metal carrying case. 


Mead Specialties Company has issued a 
48-page industrial air-power catalog which 
describes air-operated clamps and _ other 
workholding and handling devices, and tells 
how their application to industrial opera- 
tions can save man-hours, increase produc- 
tion, and lighten the machine operator's 
load. Included are discussions of burring 
machines, impact hammers, work feeders, 
collet fixtures, air presses and vises, midget- 
size air clamps, air cylinders, and pneumatic 
timers. Also described is a new model of the 
company’s rotary work feeder which permits 
the simultaneous performance of two or 
more operations on small pieces of work by 
drill presses or other coueiiies with no at- 
tention by an operator except to load parts. 
The catalog will be sent upon request to the 
company at 4114 North Knox Avenue, 
Chicago 41, III. 


“The ABC of Large Induction Motors” 
is the title of a special 32-page issue of E-M 
Synchronizer, published by Electric Ma- 
chinery Manufacturing Company, Min- 
neapolis 13, Minn. Prepared by the com- 
pany’s engineering staff, the booklet covers 
the basic theory, characteristics, operation, 
and control of large squirrel-cage and 
wound-rotor motors ina variety of industrial 
applications. Graphs, cutaway views, and 
photographs used to illustrate the text make 
the publication a comprehensive and prac- 
tical source of information concerning the 
installation and operation of such motors. 


Vertical-propeller pumps are described 
and discussed in a bulletin obtainable from 
Ingersoll-Rand Company. The pumps, de- 
signed for the handling of large capacities at 
low heads, are of either axial- or mixed-flow 
types. Class APS pumps are single-stage 
units employing an axial-flow impeller and 
made in sizes to deliver from 2500 to 50,000 
gpm. at heads up to 25 feet. They can be 
furnished with adjustable-vane inpellers for 
service where variable head and capacity 
conditions are found. Class APM pumps are 
of the mixed-flow type which combine the 
characteristics of both axial- and centrif- 
ugal-flow types. They are suitable for use 
where capacities range up to i00,000 gpm. 
and where heads reach to 50 feet. For higher 
heads, 2-stage units can be furnished. Copies 
of the bulletin—Form 7209—can be ob- 
tained from the company at 11 Broadway 
New York 4, N. Y., or any of its branches. 
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